The dorsomedial hypothalamus and nucleus of the solitary tract as key regulators in a rat model of chronic obesity.
The surging obesity epidemic calls for a deeper understanding of central nervous system (CNS) mechanisms underlying the biologically defended level of body weight. Here, we analyzed global gene expression in four hypothalamic and two brainstem nuclei involved in energy homeostatic control of body weight in diet-induced obese (DIO) and lean rats. Male Sprague-Dawley rats were offered ad libitum chow, or a two-choice diet consisting of a high palatable high sugar/fat diet and chow for 40 weeks. At termination, the hypothalamic arcuate nucleus (ARC), dorsomedial hypothalamus (DMH), paraventricular nucleus (PVN) and lateral hypothalamus area (LHA), as well as the brainstem area postrema (AP) and nucleus of the solitary tract (NTS), were isolated by laser capture microdissection (LCM) followed by mRNA sequencing. Global gene expression analyses revealed a total of 88 differentially expressed genes (DEGs) in DIO rats. Transcriptome changes were mainly observed in the DMH and NTS and associated with neuropeptide signaling and regulation of signaling transduction pathways, suggesting a key role of these brain regions in body weight regulation.